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GRAIN StZE IN MILLIMETERS 

Coarse Fine 
1 

Coarse Medium Fine 
SILT or CLAY 

GRAVEL SAND 

Laboratory Testing by: Leighton Consu:tlng, Inc. 

Symbol Source I Depth I {feet) 

0 B· 1 
\ 

5,0 

B· 1 2(LO 

6 B-2, 2.5 

0 B-2 10,0 

@ 8-2 ff5 

Classification 
\ 

Natural Liquid Plastlclty j %Passing 
M.C.{%} Limit (%1} Index(%,) , #200 Sieve 

S[L Ty SAND {SM} 12 24 

Sll TY SAND (SM} 17 

Sil TY SAND (SM) 8 ·19 2 28 

WELL-GR.A.OED GRAVEL with SILT (GW-GM) 3 5 

SJL TY SAND (SM} 21 

PARTICLE SIZE ANAL YSJS PLATE 
Pasadena ion Exchange Treatment System for Perchlorate Removal 

1 Project No, 2005w017 
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LIQUID LIMIT (%) 

Laboratory Testing by: Leighton Consulting, Inc. 

Depth \ 

Symbol Source (feet) I 
0 B-2 25 

i Natural Uquid Plastic Plasticity 
Class lfication \ M.C.(%) Limit(%) Umit(%) lndex {%} l 

SIL TY SAND (SM) 9 ·rn 17 2 
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PLASTICITY CHART 
Pasadena lon Exchange Treatment System for Perchlorate Removal 

Project No. 2005~017 
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Leighton 
!'~iODIFIED PROCTOR COMP.£~CTroi··y TEST 

ASTM D 1557 

Project Name: Pasadena IX Tieatrnent ____ ,.,_..~~ 

Project No.: 2005#017 ---
Borrng No.: 

Sample No.: N/A __ _ 

--~,, Tested By : 
Input By : 
Depth (ft.) 

pp 

LF 
3 

Date: 

Date: 
,P~/?llQ,? 
05/25/05 

Soil Identification: Brown Silty Sar~9-w1!h Gravel (SM)g __________ _ 

X Moist 

Dry 

Method 
X Mechanical Ram 

Manual Ram 

TEST NO. 1 
,,,,,,_,,, 

Wt Compacted Soil + Mold {gl_ ~-- 6849.7 

--·-- Weight_of Mold (g) ·---- --- 2319.0 
Net Weight of Soif (g) 

' ' Wet Weight of Soil + Cont. (g) 

Dry Weight_ of Sqil + Cont. (g) 
Weight of Container (g) 

Moisture Conte~t. (%) 

Wet Densitv ' ........ (2cf) 
Drv Density (pd) 

Maximum Dry Density (pcf) 

Corrected Dry Density (pcf) 

0 Procedure A 
Soi! Passing No, 4 (4.75 mm) Sieve 
Mold ; 4 m. (101.6 mm) diameter 
Layers ; 5 (Five) 
Blows per layer : 25 (twenty-five) 
May be used if +#4 is 20(}h or less 

0 Procedure B 
Soil Passing 3/8 in, (9.5 mm) Sieve 
Mold: 4 in. (mus mm) diameter 
Layers : 5 (Five) 
Blows per layer : 25 (twenty-five) 
Use lf +#4 is >20°/c and +3/8 in. is .c 

4530.7 

1238,00 
1208J.0 

' 
72.90 

2.63 
i 

132.9 i 

1295 

135.5 

139 .. 5 

#4 

j 2 
7074.8 

,..,,.. 

2319.0 
.,,..,,,.,,..,...,.__,,,..,,,., ... , .. , .... ,.,.~,,-'~¥ 

4755,8 

1213.30 
1161.40 

79.40 

4.80 

139.6 

133.2 

Rammer Weight (lb.) = 10,0 

Height of Drop (In.) -*- 18,0 

Mold Volume (ft3) 0,07513 

I 3 4 5 I 

I 
......... ,.,. ... ~ 

7278.6 72235 
i 2319.0 2319.0 

• 
4959.6 ' 4904.5 i 

1186.90 106L50 I 
~""' 

1111.10 980.40 ! 
-,,.,..,..._-, .• , ... ~.,· .. ,,., .. 

82.50 74.60 

7.37 ,' 
8.96 

, ............ ,,,.,,,,,,,,,,, 

145.5 I 143.9 I 

135.5 i 132.1 

Optimum Moisture Content (tVo) 

Corrected Moisture Content ( 010) 

!. 

-
•--,..,, ... , .• -...,H,N•W<, 

6 
,..,-.,Y,>0,.,,. 

~,--... ~ .... 

, ..... " ____ 

"""'~''"' 

7.0 

2oq1c or less '§ 12,0.0 -------.~---1----,------.......-_,,__,,_ _____ --+ ________ ---i 

5 [xi Procedure C 
So!! Passing 3/4 in. (19.0 mm) Sieve C'' 

0 Mold: 5 in. (152A mm) diameter 
Layers : S (five) 
Biows per !ayer : 56 (fifty~six) 
Use if +3/8 in. is > 20°k and + 3k in. 

5.0 i{;.J\ 

fVloisture Corrtent 

PLATE 



4.00 ---------~------------------

C 
(/) 

3.50 

0, 1 0.2 0.3 

Horizontal Deformatlon (in.) 

C,, 2.50 ---~.~--------····•··•··-·•-1------•--- ··.+->•---•••·•·••••••• .. •··•M·•»·.>·•.>.•'<4 

m 
r.n 

~ 2.,00 -~-...... 
00 
'-
~ 1.50 -i ........................ , ... , ----··-------·•· ....... ; ................. ,,. .• .,""'. _____ ,__ __ --..-__ --+--- ,., .. ,. ......... ,..,. .................. ,_, 

,.C 
(f) 

0.00 +-,,.,....,.....,......,._....._.,......,._........,..+-i,......,......,.......,.-,;--....,_,,,__,,............,.......,..-,.-.,............,._~.......-.,.......,.--....-.........-~--.--i 

0.00 'LOO 

... Boring __ No. __ . B-1 
_ Sample_No . ... 4 ... ,., .. __ _ 

... Depth (ft) i .. 1~s __ 

~g_;_ 

Soil Identification: 
Olive Silty Sand (SM)/ Large 
Grave! Removed 

2.00 3.00 4.00 5.00 

Normal Stress (ksf) 

_J:Jormal .?tress (kip/ft2) .,,,.,,.,. 

Peak Shear Stress (kip/ft2) 

Shear Stress@ End of Test {ksf) 
Deformation Rate (in./min.) 

Initial Sample Height (in.) 
Diameter (in.) 

Initial Moisture Content (%) 
Dry Density (pcf) 
Saturation (%) 

Soil Height Before Shearing (in.) 
I Final Moisture Content (°le.\) 

6,00 7.00 8.00 

2.000 ... i""" 4.000 

• 1.961 l!l 3.501 A 
0 1.930 [] 3.311 6 

0.0033 ' 0.0033 -

1.000 1.000 ' 

2.415 2.415 

10.29 10.29 
107.6 107.8 
49.0 49.4 

0.9830 0.9715 

18.2 17.8 

Project No.: 

DIRECT SHEAR TEST RESULTS 
Comsolidated. Drained * ASTM O 3080 

Pasadena IX Treatment 

"" 

PLATE 



R-VALUE TEST RESULTS 

PROJECT NAME: Pasadena IX Treatment PROJECT NUMBER: 2005~017 --------
SAfVlPLE NUMBER: NIA SAMPLE LOCATION: _B_~2_@_3 ____ _ 

SAMPLE DESCRfPTION: (SM)g TECHNlClAN: SCF --------
DATE SAMPLED 5118/2005 

TEST SPECIMEN a b C 

MOISTURE AT COMPACTJON % lU 8,3 EL5 

HEIGHT OF SAMPLE, inches 244 2-46 2A5 

DRY DENSITY, pcf i32,9 132,5 i31,8 

COMPACTOR PRESSURE, psi 300 260 175 

EXUDATION PRESSURE. psl 507 352 157 

EXPANSION, Inches x 10exp~4 0 0 0 

STABlUTY Ph 2,000 lbs (160 psi) 21 26 32 
TURNS DISPLACEMENT 4.40 4,62 480 

R~VALUE UNCORRECTED 79 74 68 
RwVALUE CORRECTED 78 74 68 

DESIGN CALCULATiON DATA a b C 

GRAVEL EC)UlVALENT FACTOR i,0 'LO H) 

TRAFFIC !NOEX 5,0 50 5,0 

STAB!lotv'IETER THICKNESS, ft 0,35 0,42 0,51 

EXPANSION PRESSURE THICKNESS, ft 0.00 0,00 0,00 

EXPANSION PRESSURE CHAR1' EXUDATtON PRESSURE CHART 
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R~VALUE BY EXPANSION: 100 800 600 soc: 400 300 iOC {) 

R~VALUE BY EXUDATION: 72 

EQU!UBR!UM R-V/"'LUE: 72 



DOT CA TEST .:.:.32 / 643 

Project Name: Pasadena IX Treatment_" ____ ·--··----···•·······----·--·--·-- Tested By : GB Date: __ 05/21/05 _____ _ 

Project No. : 2005-0l7 
·---· 

Data Input By: Lf Date: osa4/05 
Boring No.: B-1 Depth (ft.) : 3.0 

Sample No.: N/A._ 
Soll Identification: 

Water 
Adjusted 

I 

Speclmen 
Added (ml) 

fvioisture i 
No. 

(Wa) 
Content I 

i (MC) I 
: : 

1 i 100 14.74 
••w.~.••• .,._,,..., 

i 

2 200 22.93 
;,.,,....,,,., ............. .,,.,., .. ,,. ,,,, <·· ,,,, •• ,.,,,_.,. ••• ~--,-,,.,..,, ........ ,. ,,,.,,., ... ,,.·,-+··•· 

3 j 300 31.13 i -· ----· . ----~ .. ,•.- ..... 

I 
4 400 ! 39.32 ' 

I .v., r 

i 
I 

5 ; 

Resistance : 
Reading 
(ohm) 

i . 
2200 ' ............. __ .,,_, 

1300 

1200 i 

1300 I 

I 

Soil 
Resistlvity 
(ohm-cm) 

14841 

8770 .... ,.,.,.,,, 

8095 

8770 
----~--- .. --

Moistur~ __ Content (:Y..etJ~fv_iC_l~)-+-- .. ?.~.5-_4_·--·· _ 

Wet Wt. of ~oll + Cont ,{g) _ __.__226.45 

__ J?rY._Wt. of Soil+ Cont. (91 ......... , 216.19 

Wt of C:ontainer., .. {9) ____ .. ____ : 59.35 

Container No. i 
I 

Initial Soil Wt.jg} JYvt) __ ___,1_1_3·_oc-i. o_o_, _ 
Box Constant _____ ... J 6,746,. ·= 

MC =(((l+Mci/lO0)x(Wa/Wt+l))-1 )x100 

Mtn, Resistivity Moisture Content 
: 

Sulfate Content Chloride Content i SoH pH 
(ohm-cm) 

: 
(%) (ppm) (ppm) pH 

; 

; 
Temp, (PC) 

,., . ....,, 

DOT CA Test 53 2 l 643 DOT CA Test 417 Part II DOT CA Test 422 DOT CA Test 532 / 643 
.. . . .. .. C . . • . . . t . . 

8000 28.0 51 86 7.27 2L6 
; . I 

4 5000 ---,--,.1-----,-,,,-.-,---,---...----------,--,--.,.---,---,.---,.--,.-,-.~:---
• ' ' 

• 
I 1~---~---·,_ .. ! I i ! 

\ i i : : ' ' 
; 

'. ; i 
; ' ! 

; I ; ; . I 

' ; 

. 

' ; , I 

i . 
; . 

\ I : ; ; I +---•·"<••·--'--~--+---y; ..... w•··•·••• .. +-+--',-; --'-,.....,,---,--i---:-~'•••• .... •.;,,.,.,,.,j-._-+---C-, -• ,.;.1,.•··••+----,;1-'------{, . 

• 

; 

i 
: 

\ i , '' ! i I I , ·-1 
-"' '\ 3000 .\ , , I i I , . , : 

fi -~--:-·-~·-·-\~,__:~1 ___ ,_',_,_
1
~-+;---••-···-- ........ _,___-_-,__..,.i.--·--1 i :·· i -~3 

I ' l ' ;· \ . I ; .. •i . I ; ... .-:::.~:! 
E 12000 +--------,--.---........ ··-.....---' --.............. -----------,!,-------+------------. 
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SOIL RESISTIVITY TEST 

Project Name: Pasadena IX Treatment --------- Tested By : GB 

Data Input By: LF 
Date: 05/21/05 

Date: 05/24/05 Project No. : 

Boring No.: 

Sample No.: 

Soil Identification: 

2005-017 

B-2 

Water AdjuSted Reslstance : 
Specimen Added (ml) Moisture Reading 

No. ( \ Content c· , ) 

--·----~--w_a_1 --~<M<::~~ .... 
1 . 100 17.21 1.900 

1----- _,._, .......... ,,. _________ --·····--····• ·-··--

2 . 200 25.58 1700 
1,. ... ,, 

I 300 33.9s moo i 
--------···•"··- ·····•·+----~+ .. ·· .. ,,., .. , 

3 

4 I 
·•··----! 

5 

Min. Resistlvity 
(ohm-cm) 

Moisture Content 
(%) 

DOT CA Test 532 / f:.43 

Soil 
Resistivity 
(ohm-an) 

12817 

11468 

12143 

Depth (ft.) : 3.0 ----

Moisture ContenU._9,b_,,.)~(M_· _C-0. ____ 8_.8_3_ 

Wet Wtof Soil+ Cont. (gL_,..,,_.__2_17_._11_ 

Dry Wt. of Soil + Cont (gec.,;.,) ___ 2_0_4_.1_7........-.-i 

Wt. of Container (g_L 57.68 -~-
Container No. 

Initla! S_S!!.l w~.J_g) (Wt) .,. 
Box Constant 

BOCHJO 

6.746 - •.. , ............. ,..... _____ c..._ ___ ~ 

MC =(((1 +Mci/100)x(Wa/Wt+ 1))-1 )xrno 

Chloride Content 
(ppm) 

DOT C'A Test 422 

121 

SoH pH 

'1300.0 ----------------------,!--,-•· --------.--.---. 
♦1·2.soo ..----.--...--__,.''.,..'\---+----+-----------oi--+----.,..---1-------------1 

\ 

PLATE 
iVioisture Content 
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